Inhibition of bacterial translation and growth by peptide nucleic acids targeted to domain II of 23S rRNA.
The objective of this work was to study the inhibitory effects of antisense peptide nucleic acids (PNAs) targeted to domain II of 23S rRNA on bacterial translation and growth. In this paper, we report that PNA(G1138) or peptide-PNA(G1138) targeted to domain II of 23S rRNA can inhibit both translation in vitro (in a cell-free translation system) and bacterial growth in vivo. The inhibitory concentration (IC50) and the minimum inhibiting concentration (MIC) are 0.15 and 10 microM, respectively. The inhibition effect of PNA(G1138) in vitro is somewhat lower than that of tetracycline (IC50 = 0.12 microM), but the MIC of peptide-PNA(G1138) against Escherichia coli is significantly higher than that of tetracycline (MIC = 4 microM). Further studies based on similar colony-forming unit (CFU) assays showed that peptide-PNA(G1138) at 10 microM is bactericidal, but the bactericidal effect is less effective than that of tetracycline. Nevertheless, the results demonstrated that the peptide-PNA(G1138) treatment is bactericidal in a dose- and sequence-dependent manner and that the G1138 site of 23S rRNA is a possible sequence target for designing novel PNA-based antibiotics.